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KB. EoHK 



O iKecTKOH ajireSpaHHccKOH cxpyKxype 
eBKjiH/iOBbix npocTpancTB 



Pe3ioMe: PasBHx ajireGpaHnecKHH 4)opMajiH3M, b paMKax Koxoporo noKaaano, hto 
rpynnti aBTOMop4)H3MOB eBKjiHfl;oBBix npocxpancTB, coxpanaiomHX 
opHeHxai^HK) 6a3Hca, h30mop4)hli rpynnaM xononorHHecKHx 

aBXOMOp4)H3MOB COOXBeXCXBCHHO 4)aKXOpH30BaHHLIX apH4)MeXHHeCKHX 

npocxpaHcxB. 



0. FeoMeTpHH h anreSpa KOMnaKTHbix npocTpancTB 

IIocKOJibKy npe^icxaBjieHHbiH ^ajiee ajireSpaHqecKHH (|)opMajiH3M HBJiaexca 
6a3HCHLiM He xojiLKo HO oxHomeHHK) K reoMexpHH eBKjiH;];oBBix npocxpancxB, ho h 
no oxHomeHHK) k xaK nasBiBaeMOH reoMexpHH KOMnaKXHLix npocxpancxB, xo yxaaceM 
3flecL nepBOHcxoHHHK xaKoro aureGpaHHecKH reoMexpHHecKoro cooxBexcxBHa, a 

HMCHHo, He accoLiHaxHBHoe no cjioacenHK) «nojie» K = (y 2,2[;©,®,0,l) , r^je 

(p^@(p^= + ^2 |mod2 , 9i ® ^2 = l^i • (Pi |mod2 , |x|mod2 : R^±S^ {e'"'^ = e"" ), 

Koxopoe peajiHsyexca na OKpyacnocxn h npn 3xom HMeex orpanHHeHna b oGnacxn 

u;ejiBix H naxypajiBHBix HHceJi = ({-1,0,1},©,-A1) h = ({0,1},©,-,0,1), 

coBna^aioiuHe c 5a30BBiMH cxpyKxypaMH ajireSpanHecKoro 4)opMajiH3Ma, 

pa3BHBaeMoro b nynKxe 3, xaK hxo B ~ K^^ a D ~ K^^ cooxBexcxBCHHO. TaKHM 

o5pa30M, AEKapxoBO npoHSBeACHHe n 3K3eMnjiflpoB K, cjie^yex cHHxaxb n-MepHBiM 
KOMnaKXH4)Hu;HpoBaHHLiM apH4)MexHHecKHM npocxpancxBOM H HHxepnpexHpoBaxB 
ero KaK 6a30B)TO cxpyKX)^y reoMexpnH KOMnaKXHBix npocxpancxB, BooGpaacacMjro 
B3rjiafl,0M H3 3-MepHopro CBKJiHflOBa npocxpancxBa KaK nynoK h3 n 
opnenxnpoBannBix OKpyacnocxen, nepeceKaioninxca b o;];hoh xohkc. 



1. Fpynna CTpejiOHHbix noACTanoBOK h rpynnbi aeTOMop^HSMoe neKOTopbix 
rpynnoBbix ajire6p 

IlycxB / = A = {± l,..,±n}, a p : / — > A - xaKaa nnteKuna, nxo j/?] : / — > / - 

SneKiiHA, npHHCM p'p : I A: p'p{i)= signp(z)- p'(|p(«)|), tjxq sign : A ^ {± l}, 
I I : A ^ / ; xor^a MH0)KecxB0 Bcex SneKXHBHbix no MOAyjno HnteKLtHH P = {p} 

oxnocHxejibHO onpeACJieHHon panee KOMno3HLiHH, x.e. npoH3BeAeHHa 

PxP ^ P: (p'p) — > p'p , cocxaBJiaex rpynny cxpejionnbix no^cxanoBOK n-on 

cxenenn P^ , Koxopaa H30Mop4)Ha rpynne nepexoflinbix Maxpnu; nopa^Ka n, x.e. 

KBaApaxHbix Maxpnu, c oahhm nenyjieBBiM ancMenxoM (+1 nun -1) b Kaac;i;oH cxpoKe 
H KaacflOM cxoii6n;e. /I,o6aBHM k axoMy, hxo cxpejionnaa no^cxanoBKa nasBiBaexca 

cxpenonnoH xpaHcno3Hn:HeH ecnn 3xo aneMenxapnaa nepecxanoBKa nun 
sjieMenxapnaa nnBepcna, a nexnocxbio cxpejionnon no^cxanoBKn p na3biBaexca 
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HexHocTB KOMno3Hu;HH cTpenoHHBix TpaHcno3Hu;HH ji,jm nepexofla ox xoay^ecxBeHHOH 

noflcxaHOBKH K p. TaKHM oSpasoM, MHoacecxBO Bcex hcxhbix cxpenOTHBix 

noACxaHOBOK cocxaBJiaex noArpynny, Koxopaa H30Mop(|)Ha noArpynne 

nepexoAHBix Maxpnii, c cahhhhhbim AexepMHHanxoM. BMecxe c xcm, MHO)KecxBO Bcex 

noACxanoBOK c hcxhbim hhcjiom HHBepcHH P~ cocxaBJiaex noArpynny, Koxopaa 

H30Mop4)Ha noArpynne nepexoAHBix Maxpnii, c hcxhbim hhcjiom oxpHi;axejiBHBix 
3jieMeHxoB. IlycxB xenepB ceMeiicxBo / pasGnxo Ha m nenepeceKaiomHxca 

noAceMeficxB, x.e. Ij = {ij \^ , r^e / = {l,.., m}, m<n, = I , f^Ij = > 

m m 

card(/^ )= Hj , = n , xorAa BcaKaa npocxaa h cxpejionnaa noACxanoBKa MO^ex 

m 

6bixb npcAcxaBjieHa KaK cocxaBHaa noAcxanoBKa, cocxoamaa h3 m pasMemeHHH no 
MecxaM I J , npHHeM BcaKoe cxpejioHHoe pasMemenne no Mecxy Ij nojij^eno 

KOMHOSHiiHeH sjieMCHxapHBix pasMemeHHH (aneMCHxapHBix nepecxanoBOK h 

HHBepCHH B nOAMHOJKeCXBC I j H 3JieMeHXapHbIX SaMemeHHH H3 nOAMHO>KeCXBa 

/ \ I J ), a HCXHOCXb pasMemcHHa onpeACJiaexca hcxhocxbio 3xoh KOMnosHiiHH. 

AHajiorHHHoe nonaxHC hcxhocxh npocxoro pasMemcHHa (oxjiHnaiomeeca ox 
cxpejiOHHoro jihuib oxcyxcxBHCM HHBepcHH) no3BOJiaex onpeAGJinxB AexepMnnanx 
noAMHoacecxBa cxpoK KBaApaxHOH MaxpHLi;Bi KaK c)'MMy npoHSBeAeHHH sjieMenxoB, 
HHAeKCHpoBaHHBix pasMen^eHHCM cxon6u;oB no cxpoKaM n yMHoacennLix na snaK 
HexHocxH 3xoro pasMemeHHa. B cbok) onepeAt, npoHSBCAeHHe snaKOB HexHocxen 
Bcex m pasMemeHHH onpeACJiaex qexHOCXb cocxaBHoii noACxanoBKH, xaK qxo 
MHoacecxBo Bcex qexHo-cocxaBHBix cxpejioHHLix noAcxanoBOK cocxaBjiaex 

noArpynny, Koxopaa H30Mop4)Ha noArpynne nepexoAHLix Maxpnu; c eAHHHHHBiM 
npoHSBeACHHeM AexepMnnanxoB m npaMO)TOJiLHLix Maxpnu;, cooxBexcxByK)ni;nx 
pasGnennio n cxpoK na m noAceMencxB I j . 

/l|anee nycxL b paMKax npou;eAypi>i nopoacAeHna BBime)«a3aHHbix rpynn h 

fO O 

CBasaHHLix c HHMn ajire6paHHecKnx cxpyKxyp npHnaxo, hxo / = 



-1 



ro o 

t= 

U , 



xorAa P2 = F{1), P2 = F{±t), tac F{s) - CBoGoAHaa rpynna, 
oSpasoBaHHaa MHoacecxBOM S . KpoMe xoro, renepaxopti /, t (|)opMHpyiox cboSoahbic 
ajire6pBi naA R, a HMenno, rpynnoBBie aureGpLi RP2 = 





H Rp; = 


fx 















TAC x,y & R, KoxoptiM cooxBCxcxByiox rpynnbi hx aBX0M0p(})H3M0B, a hmchho, 
L = Aut RP2 = GP2 IR^ = S0{2) H T = Aut RP~ = GP~ I R^ = SO{\,l) , tab GP^ , 
GP2 - MyjibXHnjiHKaxHBHbie rpynnbi ajire6p RP2 , RP2 , a R^ ={p e i?|p > o}. 
Bojiee xoro, npHMCHaa renepaxop Z, ;^j = (iz<3^[l(j),..,/(,. ,^.j),..,l(„)J^ h ananornHHO 
nocxpocHKbie renepaxopBi t. .^, = diag[t^, ,^,^l, L. .^, = diag[L^, ,^,)l, T. .^, = 
<i/ag[r(, ,.^j)J^ , 4)opMnpyeM rpynny HexHO-cocxaBHLix cxpenoHHBix noACxanoBOK n-on 
cxeneHH P^ = Fi^i^j^^^,±t^^_^^}j) h rpynny aBXOMop(|)H3MOB cooxBexcxB)TOmeH 
rp)TinoBOH anre6pBi Aut RP^ = ^■^^ V/^ BBinonHaioxca 
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ycjioBHa npHHa^jieacHocTH s,k, {k + l)e Ij a (5 + 1)€ /^.^^ . TaicHM o6pa30M, 
nocKOJiLKy KOHeHHO-nopoac;i;eHHaa rpynna Aut RP^ nopa^Ka n oGpasoBana 
npaMLiMH cyMMaMH {n — l) cbohx noArp)'nn 2-ro nopa^Ka, to, cjieflOBaxejiLHO, ecjiH 
m = 1 , Tor^a Aut RP^ = Aut RP^ = SO{n) , ecnH ace m = 2, xor^a Aut RP^ = 
S0{ni,n2), HTo nosBOJiaex o6o6iii;htb nonaxHe cneu;HajiBHOH opxoroHajiBHOH 
rp)TinBi, CHHxaa, hxo SO{n^ n^)= Aut RP^ . 

2. MnoroMepHbie rpa4)bi h rpynnu TonojiorHHecKHx aBTOMop4>H3MOB 

HCKOTOpblX ^aKTOpMHO»CeCTB 

IlycxL d - npoHSBOJiLHoe KoneHHoe MHoacecxBo o^hhohkbix (hc paccjiaHBaeMLix 

Ha napbi, xpoHKH h x.n.) ancMenxoB c oxMeneHHOH tohkoh, xor^a d H30Mop(|)HO n- 
MepHOMy rpa(|)y, accoii,HHpyeMOMy c npocxtiM 6a3HCOM R" , hjih noAMHO)KecTBy 
HaxypajiLHLix HHcen c oxMeneHKLiM nyjiCM, a hmchho, d = {O,/}, r^e / = 

ns N . TeM caMLiM, HMeex Mecxo hsomop^hsm Aut'd ~ , tji,g rpynna 

aBxoMop4)H3MOB d c saKpenjieHHOH oxMeneHHOH xohkoh HsoMop^na 
CHMMexpHHecKOH ipynnc, Koxopaa, KaK hsbccxho, Moacex 6lixb npe^cxaBjieHa 

MHO>KecTBOM Bcex no^cxaHOBOK n-ovL cxencHH, noJiyHeHHbix KOMnosmiHeH 
xpaHcno3HLiHH, Bsaxbix H3 HaSopa {(/, j)}, . Ecjih ace d (|)aKTopH30BaHO xaK, hxo 

Vz, j G I HMeeM 3KBHBajieHTH0CTb Z ~ j , TOrfla, HCXOAa H3 TOnOJIOrHHeCKHX 

cooSpaaceHHH, 2-lihkji (z, j) yace ne Moacex Gbixb HcnojibSOBan b KanecxBe 
3jieMeHxapH0H no^cxanoBKH, noxoMy hxo oh npe^inojiaraex pasptiB 2-MepHoro 
3jieMeHxa rpa4)a npn nepexo^e ox rpa^a JVfel k jvr52. B xo ace BpeMa 3-u;hkii (z, j,k), 
KoxopLiH aBjiaexca renepaxopoM nexntix no^cxanoBOK, Bnonne Moacex 6lixb 

Hcnojib30BaH B KanecTBe 3iieMeHTapH0H noACxaHOBKH, nocKOJibKy ero peanHsaiiHa ne 
npeflnojiaraex paspbisa 3-MepHoro 3JieMeHTa rpa(|)a JV23 npn jiio5om iiHKJiHHecKOM 
nepexo^e. B cbok) onepeAt, ecjiH d (|)aKTopH30BaHO xaK, qxo Vz, j e I HMeeM 

3KBHBajieHXHocxB z ~ j ~ , xox^a xonojioFHHecKoro sanpexa na 2-i;hkji (z, j) ne 
nocjieflyex, x.k. nexjiH rpa^a JV54 cboGo^hli, x.e. He cBasanLi Meac;i;y co6oh. HxaK, 
ycxaHOBjieno, hxo ecnH {d/ ~)= {0,1}, xo Aut{d/ ~)» 5; , ecjiH , xo 

Aut{d I ~)~ S^, r^e Aut{d I ~) - rpynna aBXOMop^HSMOB d c saKpenjienHOH 
oxMeneHHOH xohkoh, cooxBexcxBjromHx xononorHH ^aKxopMHoacecxBa {d I ~), a 

- snaKonepeMennaa rpynna, x.e. MHoacecxBO Bcex nexHBix noflcxaHOBOK n-OH 
cxeneHH, Kaac;];aa hs KoxopLix nojiyqena KOMno3HU,HeH 3-ii,hkjiob, B3flTbix h3 naSopa 
{(z, . BaacHO xaKace oxmbxhxb, hxo 2-u;hkji (z, j): z <-> 7 h 3-u;hkji {i,j,k): 
(z j, j ^ k,k ^ i) npeACxaBJiaiox coSoh npHHUHnnajibHO pa3JiHHHbie xnnbi 

oxoSpaaceHHH (a HMenno, napajiJiejibHoe h nocjie^oBaxejibHoe), Koxopwe oxMenenbi 
oGpaxHMOH cxpejiKOH H nocjieAOBaxejiLHocxLK) oflHOHanpaBjienHLix cxpenoK 
cooxBexcxBenno, b CBasH c neM, npn 4)opMHpoBaHHH xononorHHecKHX 
aBXOMop(|}H3MOB 4)aKxopMHoacecxB AEHCXByex npHHHiHn 3anpexa oSpaxHMOH 
cxpejiKH, x.e. npHHaxo, hto ecjiH i ~ j h ne 3KBHBajieHTeH hm, xo 3JieMeHTapHaa 
nepecxanoBKa i j ne AonycxHMa, ho B03MoaceH nepexo;; z — > j hjih 7 — > z b 
cocxase 3JieMeHxapHoro 3-u,HKjia. 
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IlycTL b - npoH3BOJiLHoe KOHeHHoe MHoacecTBo ^BOHHLix (paccjiaHBaeMwx na 
napti) 3JieMeHT0B BMecxe c o^hhohhoh OTMeneHHOH tohkoh, rorjia b H30Mop(|)HO n- 
MepHOMy rpa4)y, accoii,HHpyeMOMy c pacuiHpeHHbiM (npocxtiM h o5paTHbiM k HeMy) 
SasHCOM R", HJiH CHMMexpHHCCKOMy noflMHO)KecTBy iienbix hhccji, x.e. b ~ {o,/}, xfl,e 
7 = {± l,..,±n}. TeM caMfaiM, HMeeM h30mop(|)H3m Aufb ~ , rfl,e P„ - rpynna 
cxpenoHHtix noflcxanoBOK n-oft cxeneHH, nojiyneHHtix KOMno3Hi;HeH cxpenoHHbix 
ipaHcno3Hii;HH, B3axLix H3 Ha6opa {(± i\ (± , r^e (± /) : (± / ^ +/) :(+/<-> -/) 

H (± j,±k): (± j <r^+k). EcjiH ace b 4)aKxopH30BaHo xaK, hxo V/ e I HMeeM 
3KBHBajieHXHocxB (- /) ~ (+ /) , xor;i;a HHBepcHa ne Moacex 6lixb Hcnoiib30BaHa b 

KanecxBe cipejioHHoft TpaHcno3Hu;HH (^encxBHe npHHii;Hna sanpexa o6paxHMOH 

cxpenKH), H noaxoMy b KaqecxBe aneMenxapHOH cxpenoHHOH noACxanoBKH cnj^ax 
renepaxopbi HexHO-HHBepcHbix noflCxanoBOK (± j,+k), (± hxo cooxsexcxByex 

xonojiOFHH 3-MepHoro rpa4)a N^5. B cbok) onepeAt, ccjih b 4)aKxopH30BaHO xaK, qxo 
yj,k E / HMeeM 3KBHBajieHXHocxb {— j)~ {+ j)~ {—k)~{+k), xor;ia BbinojiHaexca 
nojiHbiH 3anpex oGpaxHMOH cipenKH, h noaxoMy sjieMeHxapHOH no^cxaHOBKOH 
cjiyacHx renepaxop HexHwx cxpenoHHLix no^cxaHOBOK 4-i;hkji (+ j,+k,—j,—k), hxo 
cooxBexcxByex xonojiorHH 3-MepHoro rpa(|)a J\26. Ecjih >Ke b (|)aKxopH30BaHo xaK, hxo 
\/j,k€ I HMeeM 3KBHBaneHXHOcxb (- j) ~ (+ j) ~ {-k)~ {+k)~ 0, xor^a sanpexa 
oSpaxHMOH cxpejiKH Hex, h no3xoMy cxpejiOHHaa xpaHcno3HLiHfl ne 
xpaHC(|)opMHpyexca. HxaK, ycxanoBJieHO, hxo ecjiH {b/ ~)~ {O,/}, xo 

Aut{b/ ~)^P; , ecjiH {b/ ~) = {0,l}, xo Aut{b/ , ecjin {b/ ~)» {0,7}, xo 

Aut{b/ ~) = P„- , ecjiH (Z?/ ~) = , xo Aut{b/ -)==/'„. 



3. Ilojie AHCKpeTHbix HHceji h rpynnti aBTOMop^HSM ob neKOTopbix 
^aKTopnpocTpaHCTB 

Ilycxb |z|mod2 : Z ^ Z I ~ {zi = Z2 (mod2) o ~ ) • |z|niod2 = r , r^e r - 
ocxaxoK ox ACJieHHA z:2, B3flXbiH 6e3 3HaKa z, xor^a hmbbm none D = <|{0,l},©,-,0,l) , 
r^e x@ y = \x + )^|mod2 . Ecjih >Ke r - ocxaxoK ox ^eneHHa z/2, B3axbiH co 3HaK0M z, 
xor^a HMCCM ne accou,HaxHBHyK) no cjioJKennK) anreSpanHecKyio cxpyKxypy B = 
({- l,0,l},©,-,0,l) . Ilycxb D" =Y\^' xorfl,a D" aBjiaexca aOejieBOH rpynnoH c 

n 

HOKOMHOHeHXHLiM cjioaceHHCM. Bojiee xoro, D" - jiHHeHHoe npocxpaHcxBo Ha^ D a 
= {e.)j , r^e e,. = (0(i),..,l(,.),..,0(„)), - ero npocxoH 6a3HC. Ilycxb xaic^e - 

noflrpynna rpynuhi D" , cocxoamaa h3 BceB03MoacHLix HexHwx cyuM 3iieMeHX0B 
npocxoro GasHca, a HMeHHo, = f{^j © }^ ), r^e F(S) - CBoGo^Haa rpynna, 

o6pa30BaHHaa MHoacecxBOM S. Torfl;a HMeeM no^rpynny = {c°,..,c^'",..,c5'''^^}, 
r^e c° = (0(i),..,0(^)) a c^"" = "^7 " , r^e c^'"(l) - npoHSBonbHoe pasMemeHne 2m 

e^HHHu; H (n-2m) Hyjien, Koxopaa pasGnBaex D" Ha ^Ba Kjiacca cMeacHocxH no 3xoh 

no^rpynne, xaK hxo D" / = D . Ecjih ace npHHaxL, hxo = © V )' 

J ' 
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Tor^a D" IH-„ » D"" . O^HOBpeMeHHO, nycxL B" = Y\B , Tor^a 5" - He 

n 

accoLiHaTHBHoe jiHHeHHoe npocTpancTBO na^ B c TeM >Ke npocxwM 5a3HCOM qxo h 
D" , HO HH B" HH B He aBjiaioTca rpynnofi, h noaxoMy 4)aKxopH3yK)xca xojibko KaK 
MHoacecxBa, x.e. nepes oxnomeHHe 3KBHBaneHXHocxH. BMecxe c xeM, BcaKaa 
4)aKxoprp)^na D" I H30Mop4)Ha 4)aKxoprpynne Z" / ZH^ , r^e ZH^ — > Z" 
(O — > 2Z,1 — > 2Z + 1) , H xcM caMBiM HHflyii;Hpyex cooxBexcxByiomHe 
4)aKxopMHoacecxBa (Z" / ~) H (5" / ~), npHHeM (Z" / ~)» (5" / ~). HanpHMep, ecjiH 
H^=H;=Q, xo Zi?; = [iZ)" , xax Hxo D" IH; » Z" /ZT?; » , H noaxoMy 

TaKHM o6pa30M, npHHHMaa oGosHaneHHa, cornacoBaHHBie 
c npHHaxLiMH panee j^m MHoacecxB, h30mop4)hbix MHoroMepHBiM rpa^aM, a HMenno, 
d = {0, ej }, r;i;e J e D" , h & = {O, }, = (± )^ , r;i;e b^B" ,a xaicace, npHHHMaa 

BO BHHMaHHe, Hxo BcaKaa ^aKxoprpynna D" / HH^yi^npyex pasGneHHe dubua 
KjiaccBi 3KBHBajieHXHocxH, uojiyiasM cjiGffywimie cooxBexcxBHa: ecnH = , xo 
(<i/~)=(&/~^)»{0,y},aecjiH H„=D\Toma ((i/ ~)= (&/ ~)» 0. B cboio 
OHepe^B, HOCKOJiBKy aBXOMop4)H3MBi D" u B" onpe^ejiaioxca ;i;onycxHMBiMH 
3aMeHaMH hx 6a3HC0B, xo AufD" = Aufd = 5'„ h Aut°B" = Aufb = P„,a 
cjieflOBaxenBHo, onpefleneHBi aBxoMop(J)H3Mbi cooxBexcxByiomHx jjHCKpexHBix 
4)aKxopnpocxpaHcxB, a HMenHo: ecjiH = H~ , xo Aut(B" I ~)= r" , ecjiH ace 

= D" , xo Am?(b" / ~) = P„. /^ajiee, HMea BBUjiy, hxo BcaKOMy nenpepBiBHOMy 
4)aKxopnpocxpaHcxBy R" / ZH^ cooxBexcxByex neKoxopoe KOMnaKXHoe 
xonojiorHHecKoe npocxpaHcxBo, cHMMexpHH Koxoporo onpeflenaioxca 
(J}aKxoprpynnoH Z" /ZH^ , c4)opMyjiHpyeM yxBep^AeHHe, BbixeKaioni:ee h3 

CpaBHCHHa KJiaCCOB CHMMCXpHHHBIX XOHeK KOMHaKXHBIX HpOCXpaHCXB C 
4)aKXOpMH05KeCXBOM "^"/Z//^}. 

Lemma: R"/ZH^ ^S", R" I ZH; » S"' x^xS"- , R" IZ" ^RP\ 

KpoMe xoro, npHHHMaa bo BHHManne, hxo RP^ ~ End R" , Tji,Q RP^ - ipynnoBaa 

ajire6pa nafl R, a End R" - ajire6pa 3H^OMop(f)H3MOB R" ,a xaicace xo, hxo 
pacmnpenHBiH 6a3Hc R" H30Mop^eH n-MepnoMy rpa4)y b, c^opMyjinpyeM 
yxBepac/ieHHe 06 an^oMop^nsMax 4)aKxopnpocxpaHcxB. 

Lemma: RP^ « EndS" , RP; End S"' x..xS"- , RP^ End RP" . 

HaKOHeii, ecjiH ynecxt, hxo Aut RP^ = xo xyx ace nojiyHHM 

yxBcpac/ieHHe 06 H30Mop(|)H3Me rpynn. 

Lemma: Aut S" » SO{n), Aut 5' xS"" » SO{l,m). 



B saKJHOHeHHe 3aMexHM, hxo nocKojiBKy P^ ne HcnepnBiBaex Bcex noflipynn 
P^ , xo npeflcxaBjieHHoe 3flecB HccjieflOBanHe ne nonno. O^HaKo, BBH;i;y ocoGoro 
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Mecxa yHHxapHBix npocxpaHcxB b coBpeMCHHOH ^hshkb, 3;onojiHHM ero 
HHacecjieAyiomHM nocxpoeHHeM. IlycxB C - none KOMnneKCHBix HHcen, xor^a HMeex 

Mecxo oBemecTBJieHHe ajire6pBi C b RP^ , a HMenHo, ;r : C — > RP2 '■ 



{x-l + y-i)^ 



X y 
-y X 



, npHHCM Aut C = U{l)~ Aut RP^ = S0{2). KpoMe xoro, 



ecjiH no3JieMeHTHoe OBemecxBJieHHe Maxpnii o5o3HaHHXb xeM jkc chmbojiom, xor^ia 

7r{u*u)= 7i:{uy 7i:{u)= diag\l]2„ , tag u g SU{n), a cjieAOsaxejiBHO 

7t{SU{n))< SOiln) . C ApyroM cxoponti, ecnH npHnaxb, hxo P2 = F{ui,U2,u^,U4), 



r^e Mj 



"1 


0" 




"0 r 




" r 




'/ 0' 





1 




J 




-1 


, M4 = 


-i_ 



, a 



RP, 



, x,y,r,se R,iiU = Aut RP^ = GP® I R^ = SU{2), r^e 



x + iy r + is 
-r + is X- iy 

GP® =U{2), xor^a, ecjiH [/ . = diagYji: ,+i)J , xo Aut RP® =F^ } )= SU{n), 



npHHCM, pacKpBiBaa chmbojibi 1 : 



"1 


0" 




" 


r 






H / = 









1 




-1 






nOJIJ^HM, HXO P„® < P2!, > 



rfle P® = fI^P^ )j ]^^^ ) H, KaK npe^e, (p^ )j = diag^P^ ■ TaKHM o6pa30M, 

cneiiHajiBHaa ynnxapHaa h cneitHanbHaa opxoroHantHaa rpynna hmciox CAHHyio 
ajireGpaHHCCKyio cxpyKxypy, CBflsaHHyio c aBxoMop4)H3MaMH (jjaKxopnpocxpaHCXBa 

R^" I ZH^n , xaK Hxo yHHxapHoe npocxpancxBO BKjiaAMBaioxca b HcxHHHO-eBKjiHAOBO 

npocxpaHcxBo abohhoh pasMepHocxH. 



Bbieod: 5KecxKocxB eBKJiHAOBwx npocxpancxB, oSycnoBJieHHaa onpeAenenHbiM 
xHnoM 4)yHKii,H0Hajia CKajiapnoro npoH3Befl,eHHa, ecxb pesyjibxax orpanHqeHHa, 
HaKjiaAWBaeMoro Ha aBxoMop4)H3MBi apH4)MexHHecKoro npocxpancxBa npn ero 
(j}aKxopH3aLi:HH. B qacxHocxH, reoMexppia HcxHHHo-eBKjiHAOBa npocxpancxBa 
accoiiHHpyexca c (|)aKxopH3aLi;HeH n-MepHoro apH(|)MexHHecKoro npocxpaHcxBa b n- 
Mepnyio c4)epy. 



